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ABSTRACT
Cotton, Gossvpium hirsutum L., is a valuable cash crop 
in Louisiana that is grown primarily for its fiber. The 
reniform nematode, Rotvlenchulus renifcnmlB Linford and 
Oliveira, is a major pest of cotton in Louisiana, where it 
was first identified in 1941 and has now been found in 39 of 
64 parishes.
Nematicides and crop rotation are conventional methods 
of reniform nematode control, but resistant cultivars offer 
the most economical and practical method of control. The 
primary objective of this study was to examine and evaluate 
new and previously reported sources of reniform nematode 
resistance in cotton, which could eventually be incorporated 
into a breeding program.
Genotypes were evaluated in the greenhouse and resis­
tance based on reniform nematode egg production per gram of 
root. La. 434-1031-4 was resistant to reniform nematode 
whenever tested. Several race stocks and day-neutral 
converted race stocks expressed resistance. These were TR 
19, converted TR 19, TR 26, converted TR 26, converted TR 
75, converted TR 78, TR 176, converted TR 176, and Texas 
110.
Gossvpium iQngicalys L., which had been reported as 
having immunity, expressed immunity or near-immunity in 
these tests. Data from triploids and hexaploids 
(6. longicalyx x Q. hirsutum Acala) suggest strong dominance
xii
for the immunity or near-immunity factor(s). Q. lonaicalvx 
could be used as a resistant parent, once limiting factors 
in inter-specific hybridization are solved.
A field test to determine relative resistance was 
conducted in 1985. Four of the more resistant genotypes 
with good agronomic properties, chosen from greenhouse 
tests, were compared to 'Deltapine 41* for reniform nematode 
egg production, green plant weight, white flower production, 
plant height, reniform nematode population, and boll 
number. The four genotypes (Auburn 80-180, Auburn 634,
La. 434-1031-810909, and La. 434-1031-810910) were resistant 
based on field evaluations.
Auburn 80-180 and Auburn 634, two advanced breeding 
lines with resistance to root-knot nematode, Meloidoayne 
incognita acrita (Kofoid and White) Chitwood, La. 434-1031- 
810909, La. 434-1031-810910, and La. 434-1031-4 would make 
good resistant parents in a breeding program.
INTRODUCTION
Cotton, Gas-sypium hirsutum L., is a very valuable crop 
that is grown world-wide, primarily for its lint. Cotton­
seed oil and meal are also utilized from the production of 
cotton. Cotton production in the United States is limited 
to the "cotton belt" which spans the southern half of the 
U.S. from the Carolinas to California (15). Over 4.20 
million ha. (10.38 million acres) of cotton were harvested 
in the U.S. in 1984 with an estimated lint yield of 672.6 
kg/ha. (600 lbs./acre) (National Cotton Council, Cotton Week 
Vol. 47, No. 33). In Louisiana, cotton is an important cash 
crop with an average yield of 881.1 kg. lint/ha. (786 
lbs. lint/acre) on 261,023 harvested hectares (645,000 
acres) in 1984 (Louisiana Crop and Livestock Reporting 
Service, Louisiana Cooperative Extension Service, Baton 
Rouge, LA).
Each year nematodes reduce yields of cotton by an 
estimated 1.4% (77). In Louisiana, losses were estimated at 
4.5% in 1980 (77), but have been reported as high as 60% 
in some fields (9).
The reniform nematode, Rotvlenchulus reniformis Linford 
and Oliveira, is a major pest of cotton in Louisiana (46). 
First identified on cotton in Louisiana in 1941 (72), the 
reniform nematode causes reduction in yields, delay in 
maturity, and reduction in boll size and lint percent (28).
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It is also associated with severe disease symptoms such as 
dwarfing, premature decay and loss of secondary roots, and 
death of young cotton plants.
Currently there are no commercially available cultivars 
of cotton with resistance to the reniform nematode; 
therefore, the reniform nematode is usually controlled with 
nematicides or crop rotation. Crop rotation is not feasible 
much of the time, and nematicides are expensive and may be 
dangerous to the environment and man. Ultimately, the best 
method of nematode control would be resistant cotton 
cultivars.
Resistance to the reniform nematode has been reported 
in some species and race stocks of cotton (19, 82, 84).
Many of these, however, are agronomically unsuitable. The 
development of cotton germplasm with high levels of resist­
ance to the reniform nematode and good agronomic properties 
is a worthy breeding objective.
The objectives of this research were to:
1. examine and evaluate new and previously reported sources 
of resistance to the reniform nematode. (These sources 
could then be incorporated into a breeding program);
2. develop and improve techniques for the greenhouse and 
field to evaluate cotton genotypes more efficiently for 
resistance to the reniform nematode; and
3. evaluate levels of reniform nematode resistance, as 
measured in the greenhouse, with field performance under 
contrasting nematode populations.
REVIEW OF LITERATURE
The reniform nematode, Rotvlenchulus r.SiatQ.mg 
Linford and Oliveira, was first identified by Linford and 
Oliveira (32) on cowpea, YJ&Q3 sinensis Endl., roots grown 
in soil from a pineapple. Ananas comosus Merr., field on the 
Island of Oahu in Hawaii in 1935. The common name "reniform 
nematode" was proposed for this parasite to describe the 
usual kidney shape of the adult female body (32). According 
to Smith (70) , the reniform nematode was first identified on 
cotton, hirsutum. by G. Steiner in 1940. The
first published report of reniform nematode on cotton in 
Louisiana was in 1941 by Smith and Taylor (72). Neal (46), 
in 1954 was the first to report heavy populations of 
reniform nematode in association with high incidences of 
Fusarium wilt in cotton.
The reniform nematode has been reported as a parasite 
of cotton in many of the cotton-producing states (14, 24,
31, 37, 43, 46, 72). Reniform nematode has also been found 
to be a pest of various other crops, including cotton, in 
other areas of the world such as Trinidad (16), Egypt (30, 
49), the Phillipines (75) , and the Gold Coast, West Africa 
(51). Veech (77) reported that the reniform nematode is 
geographically more restricted than the root-knot nematode, 
Mfll&iflogyne incognito afi&lfcfr (Kofoid & White) Chitwood. In 
general, it prefers tropical to subtropical climates, and
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is a serious pest in all of the United States coastal 
cotton-producing states.
Linford and Yap (33) provided the first list of hosts 
which bear mature females and eggs of reniform nematode. In 
1962, Birchfield and Brister (6) published a list of hosts 
and non-hosts of reniform nematodes. Some hosts of reniform 
nematode, other than cotton, include cantaloupe (26) , clover 
(6) cowpeas (72), peanuts (6), soybeans (13, 55), sweet- 
potato (36) , tea (75) , and vetch (6).
In Louisiana, the reniform nematode is found mainly on 
cotton (9) and soybeans (79). Overstreet et al. (50) 
reported that reniform nematode was found in 39 of 
Louisiana's 64 parishes. Minton (personal communication,
E. B. Minton, P.O. Box 225, Stoneville, MS 38776) reports 
reniform nematode scattered throughout the Mississippi River 
valley of Mississippi, where large acreages of cotton are 
grown.
According to Jones et al. (28), reniform nematode 
reproduced abundantly on cotton and caused injury to all 
cultivars tested. It caused reduction in lint yield, 
delay in maturity, reduction in boll size, and, in some 
years, reductions in lint percent. They noted no effect on 
seed size, fiber strength, fiber length, or fiber fineness. 
Minton et al. (42) reported the effects of reniform nematode 
on emergence, diseases, yield, fiber, and seed qualities 
of one kQJLb-asl&nsg L., one Q. arbor euro L.. and
seven Q. hirsutum entries. They found that reniform 
nematode caused a reduction in yield, slight reduction in 
emergence, and a reduction in plant height. The Q. hirsutum 
entries, Auburn 56 and H 257, were the most tolerant to 
reniform nematode in terms of yield. Crop maturity was 
hastened by reniform nematode and Fusarium wilt increased 
significantly (42) . Seedling blight, boll size, seed size, 
lint percent, micronaire, and staple were not significantly 
affected (42).
Reniform nematode in Louisiana was associated with 
severe disease symptoms such as dwarfing, premature decay 
with loss of secondary roots, and death of young cotton 
plants (9). This resulted in poor stands, grassy areas, and 
yield reductions up to 60%. Cotton in the lower Rio 
Grande Valley of Texas sustained heavy losses due to 
reniform nematode (12) . Cotton plants growing in soils 
heavily infested with this nematode were stunted, chlorotic, 
and showed loss of secondary roots (31).
Birchfield et al. (13) reported extensive yield 
reduction of soybeans caused by reniform nematode. Williams 
and Birchfield (79) indicated the symptoms of soybean plants 
infected with reniform nematode are root decay and unthrifty 
growth. These symptoms may be confused with those caused by 
low soil fertility.
The first report that infection by nematodes increased 
severity of Fusarium wilt E.ua.ar,i.lffl> QKy.SBfir.jJMP £• vasinfectum
6schlech., was by Atkinson (1). He observed that cotton at 
Auburn was frequently affected by root-knot nematode.
In 1940, Smith (70) reported heavy infestations of reniform 
nematode in wilt-infested soils suggesting its probable 
important relationship to Fusarium wilt of cotton. One year 
later, relative differences in susceptibility to wilt at 
different locations were attributed to varying nematode 
infestations and differences in varietal reaction to a 
combination of wilt and nematodes by Smith and Taylor (72). 
Smith (71) reported later that the Fusarium wilt pathogen 
was dependent on nematodes for entrance to the vascular 
system of the cotton plant. He stated that nematodes play 
the dominant role in the wilt-nematode complex by making an 
opening for the wilt organism, thus increasing the 
susceptibility of the host. He concluded by saying that 
nematodes may be considered as the major cotton disease 
problem in the lighter soils of the southeastern United 
States.
Neal (46) reported that a high incidence of Fusarium 
wilt in a susceptible variety of cotton, in the Baton Rouge, 
Louisiana area, was dependent on the presence of a heavy 
population of reniform nematode in the soil. Martin et 
al. (39) reported the percentage of wilt-affected plants was 
increased greatly in the presence of root-knot nematodes, 
and root-knot nematodes are the nematode species mainly
reponsible for causing increases in cotton wilt in Louisiana 
soils.
About this same time, research in Arizona indicated 
that the presence of nematodes, particularly root-knot 
nematode, affected the incidence of postemergence damping- 
off of cotton ("soreshin"), primarily caused by the fungus 
Rhizoctonia solani Kuhn (59).
A few years later, Jones et al. (28) found that 
reniform nematode increased wilt development on wilt- 
susceptible varieties of cotton, but did not increase wilt 
on wilt-resistant varieties developed in other areas.
Minton and Minton (44) confirmed previous reports and stated 
that decay of nematode-infected roots exposes the xylem to 
attack by the fungus, thereby, increasing wilt incidence.
Rhizoctonia solani was more destructive on cotton 
seedlings when they are grown in soil infested with reniform 
nematodes (17) . Cotton seedlings grown in soil infested 
with reniform nematodes were susceptible to Rhizoctonia 
solani longer than were seedlings grown in nematode-free 
soil (17). According to Brodie and Cooper (17), reniform 
nematodes at 4,000 nemas per 500 g. of soil did not influ­
ence damping-off of cotton by R. solani or Pythium 
debaryanum Hesse, but when the population was increased to 
20,000 reniform nematodes per 500 g. of soil, susceptibility 
to R. solani was greater than in the absence of nematodes.
8Oteifa (49) reported from Egypt that reniform nematode 
greatly enhances development of Fusarium wilt in cotton 
varieties usually resistant to the wilt disease. Khadr et 
al. (30) tested Egyptian cottons, Q. barbadense. for 
varietal response to Fusarium alone and in combination with 
reniform nematode. Only the variety 'Ashmoni' was resistant 
to infection in soils with Fusarium alone and in combination 
with reniform nematode. They concluded that reniform 
nematode increases the incidence of wilt in highly and 
moderately susceptible varieties and induces infection in 
highly resistant ones.
Many factors affect reniform nematode population and 
reproduction. Soil texture, structure, temperature, and 
moisture differentially affect motility, penetration, and 
buildup of nematodes (2). Barker and Olthof (2) reported 
that nematode damage is more severe in light soils than in 
heavy soils, however, Birchfield et al. (12) found that 
reniform nematode occurred most frequently on fine-textured 
alluvial clay loams near the Rio Grande River and less 
frequently and in fewer numbers on the coarser-textured 
sands farther from the river.
In relation to soil temperature, Rebois (53) reported 
that the reniform nematode developed best between 25 and 
29.5 C. Plant growth was best at 21.5 C. The normal life 
cycle of a female reniform nematode is 24-29 days, but under 
favorable conditions at 29.5 C, the life cycle was completed
within 19 days (53) . He reported egg masses were not 
present or reniform nemas were not feeding on roots grown at 
15 and 36 C.
Rebois (54) also conducted studies of the effect of 
soil water on reniform nematode and found that nematode 
infectivity was greatest when the soil water content was 
maintained just below field capacity in the 7.2 (-1/3 bar) 
to 13.0% (-1/7 bar) ranges. Nematode invasion of roots was 
reduced in the wetter soil moisture range 15.5 (-1/10 bar) 
to 19.0% (-1/20 bar) and in the dryer soil moisture range 
3.4 (-15 bar) to 5.8% (-3/4 bar). He concluded that the 
greatest root-infection rate occurred just below field 
capacity (-1/10 bar) and, based on plant growth, nematode 
infectivity, and nematode development, it appeared that soil 
water contents that favored maximum host-root growth also 
favored nematode parasitism and development. Under adverse 
dry conditions, adaptability to survival and reduced 
motility of the nematodes are the most likely contributors 
to poor root penetration and high soil populations (54). 
However, Birchfield and Martin (10) found that reniform 
nematode was able to survive in air-dried soil approximately 
2 years indicating this nematode could be carried from field 
to field on farmers' equipment.
It is generally conceded that nematodes are able to 
find host plants by following a gradient of some attractive 
material released by the host plant (60) . In fact, reniform
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nematodes grow more rapidly in the presence of high levels 
of potassium (23). One symptom of a large reniform nematode 
population is a mineral imbalance in the host with infected 
plants having reduced levels of nitrogen, potassium, and 
manganese (23).
Population levels of reniform nematode vary due to the 
time of year, environment, and field conditions. Birchfield 
and Jones (9) reported reniform nematode populations were 
usually large even after spring plowing when populations of 
other plant-parasitic nematodes are usually low. Minton 
(40), however, found minimum populations in late spring and 
maximum populations during late fall or early winter. Bird 
et al. (14) reported population densities increased rapidly 
from June-August, with populations of
10,00Q/100g. (50,000/500 cm^) of soil as late as the end of 
October. Populations began to decline when the host stopped 
abundant production of feeder roots and continued to decline 
slowly through the winter (14) . The rate of decline 
increased greatly in the spring until approximately 45 days 
after seeding the new crop.
A population of reniform nematodes in excess of 6,500 
larvae in 345g. (9,420/500cm3) of soil was considered by 
nematologists to be a heavy population of a parasitic form 
for crop plants (46). Minton et al. (41) reported an 
average reniform nematode count of 132,000 per pint 
(139,500/500cm^) of soil in 1 year after seeding of pure
colonies. Jones et al. (28) reported that the reniform 
nematode population increased 58.5 times in 3 1/2 months 
from 320 larvae to 18,723/pint (338 to 19,700/500cm^) of 
soil. Thames and Heald (73) found that cotton yields in 
infested fields is strongly influenced by the population 
level of reniform nematode at planting time, and there is a 
significant difference in larval numbers between high- 
yielding and low-yielding plots through the first 75 
days of growth. Cotton seedlings grown in naturally 
infested soil had an average of 900 egg masses/plant 
after 30 days (4).
Young males, females, and larvae occur in extremely 
high numbers in the rhizosphere of infected cotton roots 
(78). Larvae and males are slightly smaller than young 
infective females. The larvae do not feed, but develop 
after four molts into males or females (78). The males do 
not feed, but are necessary for reproduction. Since sex is 
determined prior to infection, the sex ratio is not regula­
ted by post infection factors as it is in the root-knot 
nematode (77).
Young females initiate infection by gradually inserting 
the anterior part of the body through the epidermis, 
cortical parenchyma, endodermis, and pericycle to begin 
feeding in the phloem area of the plant (4). The reniform 
nematode prefers young succulent roots, such as secondary or 
feeder roots (4, 19). It also penetrates the root at
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various locations without any preferred feeding site on the 
root (26) . One factor which may affect penetration is soil 
temperature, which may determine the rate of entry of 
parasites into roots and also their rate of reproduction in 
the host (60) . A sedentary parasite, such as reniform 
nematode, becomes stationary in feeding and, once feeding 
has begun, these individuals remain stationary and are 
subject to influence by any change in the host (52, 60).
The reniform nematode feeds primarily in the pericycle 
(5, 19, 22, 77, 78). The young reniform female penetrates 
the cortex and endodermis perpendicular to the stele and 
feeds in the pericycle, usually in cells adjacent to a 
protoxylem pole (19). In studies with cantaloupe, Heald 
(26) reported the reniform nematode penetrates cortex 
perpendicular to the vascular system and comes to rest with 
its head against the endodermis in young roots. Feeding 
caused cell hypertrophy with enlargement of the nucleoli 
and granular thickening of the cytoplasm.
Carter (19) reported hypertrophy appeared in several 
cells of the pericycle near feeding sites in both resistant 
and susceptible roots of cotton. The cytoplasm of the cells 
in the immediate vicinity of the nematode became dense and 
granular. More recently, Carter (20) reported that, 
depending on the host, the reniform nematode feeds in either 
an endodermal or pericyclic cell. In all cultivars, a 
syncytium is then induced and is composed of uninucleated or
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multinucleated, hypertrophied, pericycle cells extending to 
either side of the initial feeding cell (20).
Cohn (21) found the reniform nematode feeding in the 
stelar region, and host reactions were hypertrophy of 
pericycle cells and thickening of cell walls in the endo­
dermis. In cotton, these large cells were often more than 
twice the size of normal pericycle cells and there were up 
to 15 cells on each side of the nematode’s head. He added 
that the affected cells in the nematode feeding zone may 
include some parenchyma cells in the phloem region, but it 
is the reaction of the pericycle cells which was most 
outstanding, consistent, and peculiar to the reniform 
nematode (21).
In later work, Cohn (22) found that the nematode 
evidently comes to rest in the endodermis and induces a 
syncytium composed solely or mainly of pericycle cells 
extending around the root to either side of the initial 
feeding cell. These cells differ from normal pericycle 
cells in that they are considerably hypertrophied, with 
enlarged nuclei and nucleoli, lack central vacuoles, and are 
filled with densely staining cytoplasm.
While doing studies on the effect of reniform nematodes 
on soybean roots, Rebois et al. (58) found that within 2 
days of inoculation, reniform nematode had penetrated the 
cortical cells to the endodermis where it inserted its 
stylet and initiated syncytial formation and cell
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hypertrophy. Syncytia primarily involved pericycle tissues 
and, to a lesser extent, xylem parenchyma and endodermis. 
Rebois et al. (58) reported that susceptible tissues 
exhibited two basic phases of development during the 
infection period: [1] an initial phase, represented by 
partial cell wall lysis and separation and, [2] an anabolic 
phase, characterized by organelle proliferation and develop­
ment accompanied by secondary wall deposits, which provided 
nutrition for sessile female development.
Hypertrophy of pericycle cells in cotton root seedlings 
and of periderm cells in roots of 4-5 week old plants is the 
major histological symptom responsible for the debilitated 
root system (49) . In sweetpotato (83), a single endodermal 
cell at the nematode's head hypertrophied into a giant 
cell. The uniseriate pericycle adjacent to the giant cell 
reacted to the infection and hypertrophied into a curved 
sheet of syncytia encompassing 7-10 cells on either side of 
the infection site. Phloem cells at the infection point 
enlarged, crushing the cambium layer and compressing the 
xylem vessels. According to Yik and Birchfield (83), this 
severely reduced tuber size and grade quality of sweet- 
potatoes in Louisiana.
Birchfield (4) reported that the reniform nematode 
secreted a toxin that causes darkened, necrotic areas 
several cells into the phloem. Carter (20) found that the 
host cell walls, adjacent to the pericycle and endodermis,
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collapse and a thick deposit of safranin-positive material, 
indicative of necrosis, forms between the pericycle and the 
cortex and extends about half the circumference of the 
stele. Necrosis of phloem and collapse of parenchyma result 
in severe root pruning and dwarfing (4). Minton and Minton 
(44) found abundant £. £. fungal
growth in nematode induced giant cells, as well as in the 
xylem. The fungus also grew well in decaying cortical and 
epidermal tissues, but poorly in apparently healthy 
tissues. The fungus appeared to enter the xylem through 
decaying tissues (44) .
Upon feeding in the root, the reniform female secretes 
a gelatinous matrix that envelopes the exposed portion of 
her body and deposits 50-80 eggs into the matrix (78). 
Birchfield (4) reported that young females started egg 
production 8-9 days after infection and completed their life 
cycle in 17-23 days. Eventually, the nematode destroys the 
small feeder roots and produces many of these jelly-like egg 
masses (78). Depletion of the root system causes fewer 
blooms, smaller leaves, and may reduce yield 40-60%. Twelve 
generations may be produced in 1 year (78). To compound the 
problem, the reniform nematode eggs are resistant to drying 
and may hatch after 2 years in soil at 5% moisture (78).
Barker and Olthof (2) found that plant nutrition plays 
a major role in the damage caused by nematodes. High levels 
of potassium tend to protect crops from nematode damage,
although reproduction of the pathogen may increase* Heald 
(26) reported a temperature effect on egg production and 
larval hatch of reniform nematode. At 27 C, females began 
to secrete a gelationous matrix on the 7th day, were 
completely enveloped with eggs deposited in the matrix on 
the 10th day, and had newly hatched larvae in the matrix on
the 13th day. At 21 C, these events occurred on the 11th,
15th, and 18th days, respectively (26). Therefore, reniform 
nematode development was more rapid at 27 C. Hollis (27)
reported that egg production and plant damage is related to
the diameter of the roots attacked. Peacock (51) found 
that, after 22 days, the number of eggs produced by a single 
reniform nematode on cotton was as high as 94, with a mean 
of 66 eggs per egg mass.
The current and most widely used method of controlling 
reniform nematodes in field situations is by chemicals. 
Nematicides are expensive, they may have an adverse effect 
on the environment, and are toxic to man. The advantages of 
developing reniform nematode resistant cotton cultivars are 
multiple and substantial, the biggest of which is reduced 
cost and application of chemicals. Another method of 
controlling reniform nematode is rotation of cotton with a 
non-host. An alternative to a non-host crop would be to 
fallow.
Birchfield and Pinckard (11) reported that pentachloro- 
nitrobenzene (PCNB) combined with l,2-dibromo-3-chloro-
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propane (DBCP) reduced reniform nematode infection of cotton 
seedlings more than DBCP alone. Although DBCP-T (DBCP and 
PCNB) was the most effective treatment in reducing nematode 
infection, it failed to increase the yield of seed cotton 
(11). The best results were obtained when DBCP was combined 
with PCNB as a soil treatment and DBCP, dieldrin, and PCNB 
combined as a seed treatment.
In a study in 1954, Jones et al. (28) found that all 
cultivars of cotton tested showed a substantial increase in 
yield when the soil was fumigated with 83% ethylene 
dibromide. Newsom and Jones (47) obtained an increase in 
yield of about 1/2 bale per acre when they fumigated 3 weeks 
before planting. Their results showed that fumigation with 
DD mixture at 13 gal., ethyl dibromide W-85 at 4 gal., and 
Nemagon® (1.2-dibromo-3-chloropropane) at 0.5 and 1.0 
gal. per acre, respectively, gave good control of the 
reniform nematode-wilt complex of cotton. However, they 
also discovered that Nemagon® applied at 2 gal. per acre 
prior to planting and 1 gal. per acre as a post-emergence 
treatment when plants were in the four leaf stage caused 
severe stunting and depressed yields.
Oteifa (49) reported that Temik® lowers reniform 
nematode reproduction throughout the growing season and 
increases cotton yield by 40-60%.
Thames et al. (74) reported pre- and post-treatment 
counts of reniform nematodes in fumigated and non-fumigated
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plots and compared the yield of cotton in two trials in 1966 
and four trials in 1967. In the one trial in which yields 
were significantly increased by fumigation in 1966, post­
treatment nematode counts were negatively correlated with 
yield. In 1967, nematode counts were negatively correlated 
with yield in three trials and yields were significantly 
different only in the fourth.
Thames and Heald (73) reported results from deep (20 
in.) and shallow (10 in.) placement of 13 different fumi­
gants, tested in paired trials for control of reniform 
nematode on cotton following cotton and cotton following 
sorghum. Results showed seed cotton yields from chemical 
treatments were significantly higher than from checks in 
4 years of continuous cotton (73). Thames and Heald also 
found that pretreatment nematode counts were 10 times 
greater when cotton followed cotton than when cotton 
followed grain sorghum, and that 1 year in sorghum reduced 
the numbers of nematodes in the pretreatment counts, 
at least in the upper 6 to 8 inches of soil (73) . They 
concluded that deep placement of dichloropropane-containing 
fumigants is effective in increasing yields of cotton, but 
it may not be significantly more effective than a 1-year 
rotation with grain sorghum (73).
Williams and Birchfield (79) found that resistant 
soybean varieties without soil fumigation supported a lower 
nematode population than susceptible varieties with soil
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fumigation. Resistant varieties gave more effective 
nematode control throughout the rooting zone and produced 
higher yields without soil fumigation than susceptible 
varieties with soil fumigation (79). Williams and 
Birchfield (79) concluded that fumigation did not 
significantly reduce reniform nematode population in soils 
planted to resistant varieties and did not increase yields.
Control of nematodes by crop rotation is a practical 
and inexpensive method. There are several agronomic crops 
listed as non-hosts of reniform nematode that serve well in 
a crop rotation (6, 16, 31). Birchfield and Brister (6) 
found that all grasses tested, except corn, were immune 
to reniform nematode. They reported penetration by young 
females of the immune plants was not observed in root tissue 
(6). A grain sorghum-cotton rotation provided a practical 
control measure for reniform nematode in Texas (31) . Cotton 
following grain sorghum planted on reniform infested land 
apparently had made normal growth (31) . A crop rotation of 
reniform nematode resistant soybean variety for 2 years 
followed by cotton was suggested by Williams et al. (81).
It was reported that corn could be used in rotation with 
sweetpotato in Trinidad to reduce RN numbers (16) . Reniform 
nematode population decreased in both fumigated and 
untreated plots planted with corn and in fallow plots (16). 
Hollis (27) reported that resistance of small grasses to 
reniform nematodes occurs because their roots are of
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insufficient diameter to support development and reproduc­
tion of female nematodes.
Williams et al. (81) reported that all commercially 
available cotton cultivars are susceptible to reniform 
nematode. Minton et al. (41) reported reniform nematode was 
pathogenic on all entries of cotton and caused stunting, 
delayed maturity, and reduced yields. Birchfield and 
Brister (7) tested 24 cotton cultivars, lines, and crosses 
for infection and reproduction of reniform nematode. They 
concluded that all plants tested were susceptible to 
infection and reniform nematode reproduced on all, though 
some were more susceptible than others. The least suscept­
ible entries included 'Auburn 56’, 'DPL 15’, Acala, and 
'Dixie King' (7). In a study by Minton (40) of population 
dynamics of reniform nematode under Gossvpium barbadense.
Q. ar.faOX.euro and seven £. bijJaiLfcXUB entries, larval numbers 
were lowest under Q. arboreum. Carter (19) also found that 
Q. arboreum var. 'Nanking' possessed a high level of 
resistance to reniform nematode. More recently, Yik and 
Birchfield (84) reported that £. lonaicalvz Hutch, and Lee 
was immune and Q. somalense (Gurke) Hutch, and Q. stocksii 
Mast, in Hook, were highly resistant to reniform nematode. 
Among £. barbadense, Texas 110 was highly resistant with 
only 8% egg production of 'Deltapine 16', but, Texas 110,
Q. barbadense, is agronomically unsuitable to the U.S. be­
cause of long photoperiod requirements (84). Of the 67 race
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stocks of £. hirsutum tested, 96% were susceptible. All 
upland cultivars and strains tested were as susceptible or 
more susceptible than the check, Deltapine 16, except La.RB 
15702 which was moderately resistant. Yik and Birchfield 
concluded that Q. hirs_atum with potential value in a 
breeding program are race marie-galante 893, 903, and 874; 
race latifolium 69 and 20; and breeding lines La.RB 15702 
and La. Mexican Smooth 15158.
Soybeans and sweetpotato, both hosts of reniform 
nematode, were reported to have varying degrees of resis­
tance, but, in most cases, it was concluded that the factors 
controlling resistance to reniform were different than those 
controlling resistance to other nematode species (8, 38, 56, 
57) .
Carter (19) reported that even though reniform 
developed equally in resistant and susceptible cultivars for 
6 days after penetration, further development of the 
nematode in resistant cultivar appeared to be restricted, 
and cells began to degenerate in the immediate vicinity of 
the nematode. Cell walls immediately adjacent to the 
nematode were thickened and more highly lignified in the 
resistant than in the susceptible cultivars (19) . Between 6 
and 12 days after penetration, complete necrosis occurred in 
cells surrounding the nematode head in the resistant 
cultivars. Such a reaction could effectively isolate the 
nematode in a zone of dead cells. Since the nematode is
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sedentary and cannot migrate to living cells, it will die 
from toxic metabolites of the host, or from starvation (19, 
82) .
Dropkin (23) stated that the most frequent sign of 
resistance is a rapid death of host cells immediately 
adjacent to nematode larvae. He called this a "hyper­
sensitive reaction." Larvae that induce cell death remain 
immobilized in resistant roots and ultimately starve (23). 
Dropkin (23) found that phenols occur in higher concentra­
tion in resistant plants. Rohde (61) found that plants with 
a rapid necrotic response often contain phenols in greater 
concentrations than susceptible hosts. Rebois et al. (58) 
reported that the resistant, or hypersensitive reaction, 
lacked the anabolic phase found in the susceptible reaction, 
and was characterized by an extensive and usually acceler­
ated type of lysis found in the first phase of the syncytial 
development. The hypersensitive reaction was usually 
evident 4 days after inoculation, and could be identified 
by an almost complete lysis of the cell walls and cytoplasm 
(58). Yik (82) reported that, in susceptible cotton plants, 
the entire pericycle enlarges and hypertrophies. Resistant 
plants have only a few cells in the pericycle to hyper­
trophy, and highly resistant or immune plants have no 
hypertrophied cells at or near the feeding sites.
Resistance is a characteristic of the host plant, but 
various environmental factors may alter expression of
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resistance (60). A plant may express its resistance at any 
time during establishment of a host-parasite relationship 
(60). Rohde (60) stated that resistance may be measured in 
terms of growth of the host, by symptoms developed on the 
host, or by number of nematodes which reach maturity or are 
present after a given time period. Veech (77) reported that 
differences between susceptible and resistant plants are 
manifest within 36 hours after penetration and fewer 
nematodes are observed in resistant plants. Moore (45) 
concluded that resistance to nematodes in plants is due to 
defense mechanisms which either restrict penetration or 
inhibit reproduction of the parasite. Yik and Birchfield 
(84) reported female development and egg production reflect­
ed host resistance.
Malo (35) indicated that resistance to root-knot 
nematodes in the wild Q. barbadense type was conditioned by 
two recessive genes. Smith (71) found that evidence 
obtained in early crosses of cotton suggested that root-knot 
resistance was inherited recessively and may be polygenic. 
Jones et al. (29) reported that resistance or tolerance to 
root-knot nematodes is quantitative and influenced consider­
ably by environment. They also suggested that resistance is 
controlled by relatively few pairs of genes. Turcotte et 
al. (76) reported that resistance to root-knot nematode is 
heritable, its inheritance not complex, and recessive.
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An important part of screening genotypes for resistance 
to reniform nematode is determining the best method for 
measuring relative resistance. In order to measure relative 
degrees of resistance, the plants must be grown under 
normal conditions, where they can complete their normal life 
cycle (33). Yik and Birchfield (84) expressed relative 
plant resistance as a percentage of egg production on check 
plants based on reniform nematode egg production per gram of 
root.
The advantages and disadvantages of several techniques 
were examined for use in this study (8, 18, 20, 62, 63, 64, 
66, 76, 80). Most researchers agreed that infestation of 
sterilized soil with 1,000 (20) to 2,000 (76) reniform 
nematode larvae per 500 cm^ (80) of soil produces consistent 
results in terms of separating susceptible from resistant 
plants. Williams et al. (80) reported that the greatest 
egg-mass differences of reniform nematode on soybeans 
occurred between cultivars from 21 to 31 days after plant­
ing. Turcotte et al. (76) reported that cotton seedlings 
were grown for 40 days for evaluating root-knot nematode 
resistance. Faulkner and Bolander (25) reported that 
nematode reproduction was greatest at 30 C.
The greenhouse was considered to be the best facility 
to use in screening cotton for resistance to reniform 
nematode. Field evaluations for reniform nematode resist­
ance are restrictive in that they can only be made during
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the growing season and often in non-uniformily infested soil 
(80).
MATERIALS AND METHODS
A field planting was made in June 1982 of genotypes and 
previously made crosses that had been reported (80) to have 
resistance to reniform nematode (RN). These genotypes were 
planted on a Olivier silt loam (fine-silty, mixed, thermic 
Aquic Fragiudalf) at the Perkins Road Agronomy Farm in Baton 
Rouge, LA. They were planted in a 2 and 1 skip pattern with 
rows 7.62 m long. The purpose of this planting was to 
increase seed supply of parental material for additional 
crosses.
Greenhouse .Evaluation— Also in June 1982, a greenhouse 
evaluation of the same genotypes planted in the field was 
conducted for an evaluation of resistance to RN. A total of 
73 entries were tested. One seed of each entry was planted 
in a 400 cm^ plastic pot containing soil from Perkins Road 
Farm (PRF) which had been lightly mixed to distribute the 
bematodes evenly. There were ten pots per entry placed in a 
completely random design on the greenhouse bench. The 
plants were allowed to grow for 32 days and the soil was 
then washed and gently removed from the roots of each 
plant. The roots of each plant were examined under a 2X 
magnification lamp and visually classified. Classification 
was based on subjective rating of percentage root system 
with RN egg masses. Plants were classified on a scale of 
0-5. A zero indicated no egg masses were found. The
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remaining indexes and respective ranges were as 
follows; 1=1-20%, 2=21-40%, 3=41-60%, 4=61-80%, and 
5=81-100%. After all plants were examined, the average 
classification was calculated by multiplying the number of 
plants found in a classification by the classification 
value, adding up the total value for all classes and 
dividing by the number of plants classified in that geno­
type.
In an attempt to visually classify egg masses more 
accurately, a technique of submerging cotton roots in 
Phloxine B stain was tried. This stain would stain root- 
knot egg-masses a deep red while the roots remained 
unstained, making it very easy to classify visually. The 
Phloxine B, however, did not stain RN egg-masses. This 
method was discontinued.
Although the visual classification of cotton roots for 
RN damage was useful, a more accurate method of determining 
differences among genotypes was needed. Therefore, a 
technique was developed which utilized techniques used by 
Yik (82) and Shepherd (65). Originally, a system was used 
whereby pots of soil were infested with RN eggs which had 
been collected using Shepherd's technique. However, a low 
percentage of egg hatch-out led to a low population of 
nematode juveniles for infection purposes. The technique 
used for the remainder of the evaluations included 
infestation of soil with RN juveniles.
Soil, containing RN juveniles, was collected from 
cotton plots with a history of high levels of infesta­
tion at Perkins Road Agronomy Farm. Several 75.7 liter 
trash cans were filled with this soil and carried to the 
lab. In the lab, the technique used for extracting the 
juveniles was a modification of the Louisiana State 
University method. The L.S.U. method is a modified sieving 
and decanting technique. Soil was shoveled from one 
75.7 1 trash can into an empty one. It was filled to about 
one-fourth capacity with soil and the remaining 
three-fourths filled with water. The soil and water were 
mixed together with a shovel and allowed to stand for 5 
minutes, which allowed the heavier soil particles to settle 
out. Large debris floating on top was removed by hand.
Next, using a 2 liter pan, soil-water, containing the 
suspended RN juveniles, was poured over an 80 mesh sieve 
into a 2 liter beaker. The 80 mesh sieve would collect any 
additional debris and allow the RN juveniles to pass 
through. The soil-water mixture was allowed to stand for 
several minutes to let the heavier sediment to settle on the 
bottom, leaving the RN juveniles, other possible nematode 
species and microorganisms suspended in the water.
Using a steady stream of water, the soil-water mixture 
containing RN juveniles was poured over a series of three 
325-mesh sieves nested one on top of the other. The 
325-mesh sieves would allow water to pass through but would
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collect the RN juveniles. The stream of water was used to 
help the soil-water mixture pass through the sieves more 
easily.
In order to collect as many RN juveniles as possible, 
the soil-water mixture was poured over the sieves until the 
sieves began backing up due to too many sediment particles.
I would then backwash the top sieve on to the middle sieve 
and then backwash the middle sieve on to the bottom sieve. 
This caused most of the RN juveniles to collect in the 
bottom sieve. The bottom sieve was then backwashed into a 2 
1 plastic beaker. After sieving and decanting all the 
soil-water mixture, the juveniles were collected in a 
beaker. The suspension of juveniles was then poured through 
a fourth 325-mesh sieve, 9 cm in diameter. This sieve had a 
piece of number 1 filter paper placed over it, which 
collected the juveniles. This sieve was placed in a petri 
dish lid, 10 cm in diameter and half filled with water.
This was allowed to stand for 48 hours, which allowed time 
for the juveniles to work their way into the water below.
The water was then poured into a beaker and additional water 
added to give enough juvenile suspension for infesting the 
next test.
When infesting the sterile soil in the test, ten 10 
ml samples (2 samples from each replication) were taken from 
the greenhouse and counted in the lab to estimate the number 
of juveniles introduced into each pot. The goal was 1,500
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to 2,000 RN juveniles per 10 ml of suspension in each 500
O
cnr pot of sterilized soil.
The soil used in the greenhouse tests was a Commerce 
silt loam (fine-silty, mixed, nonacid, thermic Aerie Fluva- 
guent) collected at the St. Gabriel Research Station in 
St. Gabriel, LA. The soil was screened with a large mesh 
wire screen to remove debris. The soil was mixed thoroughly 
in 1:1 ratio with clean river sand. After the soil and sand 
were mixed, it was leveled to a depth of approximately 46 cm 
in a soil bin. The total volume of soil was over 910,000 
cm^ (48 in. x 64 in. x 18 in.). Several trenches were made 
in the soil and a pan placed in the center of the soil bin. 
The purpose of the pan was to catch liquid methyl bromide. 
The soil was then covered with 6 ml thick plastic and 
secured tightly with duct tape. A small hole was made 
in the plastic and the tube leading from the apparatus that 
punctured a methyl bromide can inserted through the plastic 
into the pan. Tape was placed around the tube to prevent 
the toxic gas from leaking out. A 0.35 1 (12 f1. oz.) can 
of methyl bromide was then released into the soil and 
allowed to settle for 3 days. The plastic was removed on 
the third day, the soil thoroughly mixed again, and taken to 
the greenhouse. In the greenhouse, each 500 cm^ plastic pot 
was filled with sterilized soil just prior to inoculation 
with reniform nematode larvae.
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Each pot of sterilized soil was then infested with 10 
ml of RN juvenile suspension. A 10 ml pipette was used to 
inoculate the soil initially and, in later tests a 10 ml 
syringe without a needle was used. In each case, the 
suspension was gently stirred to get the nematodes into 
suspension and randomly dispersed.
The pots were placed on the greenhouse bench in a 
randomized complete block design. There were three pots 
per entry replicated five times. The number of entries 
varied per test but were usually in multiples of three to 
facilitate use of the greenhouse bench. A single border 
row of cotton was placed around the outside of the test.
A hole, approximately 2.5 cm deep and 0.6 cm in 
diameter, was made in the center of each pot. The 10 ml of 
larval solution was placed in this hole, after which 2 
seeds were planted. Each seed had been pricked with a knife 
point to facilitate germination. The seeds were then 
covered with soil and watered. Pots were watered as needed 
and plants were sprayed or treated with fungicides and 
insecticides as needed. Each pot was fertilized with 
a solution of Peter's General Purpose Soluble Fertilizer at 
3 tsp per 3.78 1 of water (473 ppm N) at least once.
The plants were allowed to grow for 40 to 50 days.
After this time, the plants were cut off at the soil 
line. The pots of soil and roots were placed in a tub of 
water and soaked for several minutes. After soaking, the
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soil and roots were carefully removed from the pot and 
gently washed in the water to remove all soil from around 
the roots. The roots were washed in a separate container of 
water and placed in a plastic bag for later examination.
All roots from the three pots of each entry were placed in 
one bag.
In the lab, the roots were removed from the plastic bag 
and placed between two pieces of paper towel to remove 
excess water. After blotting dry, the roots were weighed 
and recorded to the nearest 0.1 gram. The roots were 
then placed in a 125 ml Erlenmeyer flask which contained a 
5% sodium hypochlorite solution (95 ml distilled water and 5 
ml of 'clorox'). The roots in the solution were then shaken 
for 4 minutes. The clorox would break up the RN egg masses, 
dispersing the nematode eggs into the solution.
The solution was then poured over a 140 mesh sieve 
nested over a 500 mesh sieve. The 140 mesh sieve would 
collect the roots and debris while allowing eggs to pass 
through to the 500 mesh sieve where they were collected.
The excess clorox was washed off the roots and eggs plus any 
eggs trapped on the 140 mesh sieve were washed into the 500 
mesh sieve.
The RN eggs were backwashed from the 500 mesh sieve 
into a 150 ml beaker with distilled water. The beaker 
containing eggs was standardized to 50 ml. A 5 ml sample 
was pipetted into a Syracuse watch glass, which had been
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divided into one-fourth sections with a diamond point 
pencil. The RN egg suspension was stirred with the tip of 
a pipette to randomly distribute the eggs before each sample 
was taken. The watch glass was placed under a binocular 
scope and viewed under 10X power. The number of eggs in 
one-fourth of the watch glass were counted and converted to 
the number of eggs in the beaker using a conversion factor 
of 40 (5 ml equal one-tenth of 50 ml standard and one-fourth 
area of the watch glass). A second and third sub-sample 
were taken for each entry within a replication. The average 
of the three sub-samples was recorded and the number of 
nematode eggs per gram of root was calculated.
The same procedure was used for a series of tests. In 
each test, genotypes were examined for RN egg production. 
Several of the most promising genotypes were tested two or 
three times.
Many of the plant materials tested in this study were 
provided from outside sources. The Q. longicalyx. Q. 
lonqicalvx-Acala triploids and hexaploids were furnished by 
Drs. J. M. Stewart and Paul Umbeck, USDA, Univ. of 
Tennessee, Knoxville, TN. Seed of 14 root-knot resistant 
race stocks, 13 converted race stocks, and 5 advanced upland 
breeding lines were furnished by Dr. Raymond Shepherd, USDA, 
Auburn University, Auburn, AL. Certain converted race 
stocks were provided by Drs. Jack McCarty and Johnie 
Jenkins, USDA, Mississippi State Univ., Starkville, MS.
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There were selected entries from the regional collection of 
upland cottons furnished by Dr. A. E. Percival, USDA, Texas 
A & M, College Station, Texas, and Dr. Bob Bridge, Missis­
sippi State University, Stoneville, MS. The remainder of 
the entries used were breeding lines from the L.S.U. cotton 
breeding program directed by Dr. Jack E. Jones.
Field EvaJLiiatlan— In 1985, four of the genotypes that 
had performed well in the greenhouse plus a susceptible 
check were tested under field conditions. The test was 
planted 23 May 1985 on a Olivier silt loam (fine-silty, 
mixed, thermic Aquic Fragiudalf) at Perkins Road Agronomy 
Farm in Baton Rouge, LA. The field design was a split-plot 
with entries as the main plot and treated vs. non­
treated as the sub-plot. There were 3-row plots, 10.97 m 
long with a 2.74 m long alley between replications.
There were six replications. The test was planted using a 
John Deere 71 4-row planter with cone planters. Each 
replication had 5 entries with a treated and untreated plot 
for a total of 10 entries per replication. There were 3 
border rows of cotton on each side of the test for a total 
of 36 rows. The treated plots were treated at planting with 
Temik TSX® at the rate of 0.56 kg a.i./ha using a Gandy 
granular applicator. The field had been fertilized with 363 
kg/ha of 8-24-24 fertilizer and sprayed with Zorial® at 0.90 
kg/ha and Treflan® at 1.68 kg/ha for weed control prior to 
planting. Two subsequent applications of Temik TSX® at 0.42
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kg a.i./ha were applied 31 May 1985 and 24 June 1985 to the 
treated plots with a "Precision Seeder" push planter. A 
total of 1.40 kg a.i./ha of Temik TSK* was applied to the 
treated plots.
Conventional cultivation and herbicide application for 
weed control was followed for the remainder of the season. 
The test was sprayed, when needed, for control of early 
season pests, boll weevils, and bollworms.
The L.S.U. method was used to determine the population 
of nematodes in 500 cc of soil. Twelve random probes were 
taken 15 to 20 cm deep, 15 cm from the center of each plot.
A soil sample was taken at planting from the untreated plots 
to determine the base population of RN.
The first test for reaction to RN was a root evalua­
tion, similar to that run in the greenhouse. Thirty-nine 
days after planting, 5 random plants from the center row of 
each 3-row plot was removed with a small spade. An area of 
soil approximately 30 cm in diameter and approximately 40 cm 
deep around each plant was carefully dug to obtain as many 
roots as possible. The - plant was placed in a 75.7 liter 
trash can of water to soak for several minutes and then the 
soil was carefully washed from the roots. Plants from each 
plot were placed in plastic bags and carried to the lab. 
Total green plant weights were recorded as well as root 
weight. The roots were then placed into a 'clorox'
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solution. The procedure for determining eggs per gram of 
root was the same used in the greenhouse test.
A second test, 50 days after planting, was conducted 
using the same procedure described above.
A series of white flower counts were made to determine 
the effect of RN on fruiting of cotton. Beginning 61 days 
after planting, the number of white flowers on the center 
row of each plot was recorded. Subsequent counts made each 
week for 6 consecutive weeks.
Another set of soil samples were taken 26 and 53 days 
after planting to determine soil populations of RN. The 
same procedure was used as before except soil probes were 
taken from the center of the row. These were taken to 
monitor changes in RN population.
Plant height measurements were made at approximate 
"cut-out" of the crop. Ten random plants per plot were 
measured from the soil line to the terminal bud and recorded 
to the nearest centimeter.
Boll counts were made on 13 Sept. 1985. A 3.05 m long 
section of the center row in each plot was chosen at random 
and number of bolls 2.50 cm or larger were counted and 
recorded in order to obtain an estimate of yield potential.
Analyses of variance, combined analyses, and Duncan's 
New Multiple Range Test were conducted to determine differ­
ences in RN eggs per gram of root, green plant weight, white 
flower counts, plant height, nematodes per 500 cnr* of soil,
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and boll counts. Analyses of variance was conducted on all 
greenhouse tests.
In determining differences among means for the 
factorial experiment, the following formulas for Least 
Significant Difference were used:
1) LSD#q5 (Genotypes averaged over Treatments)=
/  l-CMSS a) 
fc.05 V  R x T
2) LSD^qi (Genotypes averaged over Treatments)=
t.01 -sJ  R ^ V ^
3) LSD^Qg (Treatments at any one Genotype)=
/ 2_ (MSE b) 
*■.05 " V  R
4) LSD^q5 (Genotypes at any one Treatment)=
^  t -■(T-l)(MSE b) + MSE al
tab -\ / R x T
where tab=LTz3J-iiafiE-b}.i.tb? ,f , (MSE fl)(tal 
(T-l)(MSE b) + (MSE a)
5) LSD^qcj (Combined dates for Genotypes at any one Treat­
ment) =
\/.. . , 2,f (Trll i.MSEL-b) MSE altab -\ / R x T x D
where, MSE a=mean square error for a, MSE b=mean square 
error for b, R=replications, T=treatments, and D=dates.
RESULTS AND DISCUSSION
Greenhouse Evaluation— The first classification of 
cotton roots for resistance to RN was by visual 
examination. Table 1 gives the average rating of several 
selected genotypes and the number of plants examined. The 
complete results are given in Appendix A. This was the 
first indication that La. 434-1031-4 showed resistance to 
RN.
At this point, it was decided that classification of 
cotton genotypes in the greenhouse would be based on egg 
production of the adult female RN. This technique had been 
used effectively in previous studies (82). In a test 
conducted in October 1983, several genotypes were compared 
to 'Deltapine 41' using this technique. There were six 
genotypes and four selections per genotype. Statistically 
there were no differences (P>0.05) among selections within a 
genotype, so the data were combined and genotypes compared. 
La. 434-1031 had significantly fewer eggs than Deltapine 41 
(Table 2) with 57% egg production of that on Deltapine 41. 
Another entry in this test, RB 15702, had shown moderate 
levels of resistance in previous tests (82, Jones, unpub­
lished) but was not significantly different from the check.
La. 434-1031-4 plant 4 showed promising levels of 
resistance with 36 and 21% RN egg production (Tables 3 and 
8) of that on Deltapine 41. Based on RN egg production,
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Table 1. Visual rating of cotton roots for percentage 
of root system with egg masses of reniform 
nematode, in the greenhouse, July, 1982.
Genotvpe Ratinai/
No of 
Plants
Texas 50 pi.3 2.0 8
FiTexas 50 pi.3 x 434-1031 plant 1 2.2 4
Texas 69 pi.2 2.3 6
FjTexas 69 pi.2 x 434-1031 plant 4 3.7 8
Texas 709 pi.3 2.4 8
M7914-0069 (P-788) 2.3 7
RB 15702 (811595) pi.5 2.1 8
F-.RB 15702 pi.5 x M7914-0069 pi.10 
M7914-0141 m.g. (P-785)
2.5 8
2.2 9
Deltapine 41 3.7 8
La. 434-1031-4 1.6 8
Rating: 0=no egg masses; 1=1-20%; 2=21-40%; 3=41-60%; 
4=61-80%; and 5=81-100%.
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this is the first report that La. 434-1031 has resistance
to reniform nematode. Jones (unpublished) had found
La. 434-1031 to be resistant to root-knot nematode.
La. 434-1031 is a selection from a cross between Bayou 7769 
x 'Deltapine 16'. Bayou 7769 is a selection from a cross 
between 'Clevewilt-6' x 'Deltapine 15'. The source of RN 
resistance in La. 434-1031 may be Clevewilt-6 since it is 
the source of resistance to root-knot nematode.
In Tables 4, 5, 6, 7, and 8, the results of several 
race stocks and their day-neutral converted genotypes 
provided by Dr. Raymond Shepherd are presented. All of 
these were found to be resistant to root-knot nematode (67, 
69). There were 5 advanced breeding lines which Shepherd 
found to be resistant to root-knot nematode, 3 of which were 
released as breeding lines (68). These advanced lines 
utilized the Auburn 623 RNR source of resistance to 
root-knot nematode. It is interesting to note that the 
Auburn root-knot resistant breeding lines also have 
Clevewilt-6 as a distant parent through the Auburn 623 RNR 
connection.
TR 19 and converted TR 19 had significantly fewer 
eggs produced at the first date, with 24 and 41% egg 
production, respectively, of 'Deltapine 16' (Table 4). When 
tested a second time (Table 6), the converted TR 19 was 
significantly less than Deltapine 41 with 24% egg production 
while TR 19 had 54% egg production but was not significantly
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Table 2. Mean reniform nematode egg production on selected
cotton genotypes in the greenhouse, October,
1983.
Genotvoe
No./gram 
of rooti/ % - .of DP 41
P-785 (M7914-0141 m.g.) 690.3 a* 113
Deltapine 41 607.5 ab
P-788 (M7914-0069) 478.0 ab 79
RB 15702 413.6 be 68
T-709 384.9 be 63
La. 434-1031 (RKR) 349.1 c 57
* Means with common letter not significantly different at 
. P=.05 level (DNMRT).
Mean of 3 plants per selection, 4 selections per genotype 
and 5 replications.
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Table 3. Mean egg production of reniform nematode, on
selected cotton genotypes, in the greenhouse,
March, 1984.
No./gram
___________________ of rootV________________% of d p 41
Deltapine 41 pi.2 117.5 a* 102
Deltapine 41 115.0 a
M7914-0069 pi.3 113.6 a 99
L°RB 15072 pi.7 113.5 a 99
Deltapine 16 107.5 ab 93
M7914-0069 pi.6 104.4 ab 91
L°RB 15702 pi.6 96.9 ab 84
M7914-0141 pi.4 88.6 ab 77
M7914-0069 pi.7 85.1 ab 74
L°RB 15702 pi.5 78.4 ab 68
M7914-0069 pi.5 72.6 ab 63
T. 709 pi.3 65.0 ab 57
T. 709 pi.5 54.0 ab 47
L°RB 15702 pi.2 51.7 ab 45
La. 434-1031-4 pi.4 41.8 b 36
* Means with common letter not significantly different at
, P=.05 level (DNMRT).
U  Mean of 6 plants per replication and 5 replications.
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Table 4. Mean egg production of reniform nematode on
selected cotton genotypes, in the greenhouse,
April, 1984.
TR 252) F(
x TR 44;)Fc 
x TR 262)F4 
x TR 19 )Fc
No./gram 
OL, l.Q.Qt'/.
TR 25
Deltapine 16 
TR 70 
(Dp 61
TR 44 ~
(Dp 61 x TR 702)Fc 
TR 27 
TR 22 
(Dp 61 
( Dp 61 
(Dp 61 
TR 26
(A 56 line x TR 223)F4 
(Dp 61 x TR 27 )F4 
TR 19
93.4 a* 105
88.6 ab
71.1 abc 80
70.5 abc 80
65.0 abed 73
60.3 abed 68
58.9 abed 66
52.6 abed 59
42.8 bed 48
39.6 cd 45
36.5 cd 41
34.1 cd 38
32.5 cd 37
32.3 cd 36
21.3 d 24
* Means with common letter not significantly different at
1/ P=.05 level (DNMRT).
—/ Mean of 6 plants per replication and 5 replications.
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Table 5. Mean egg production of reniform nematode on
selected cotton genotypes, in the greenhouse.
May, 1984.
No./gram
Genotvoe of root2/ % of STV 213
Stoneville 213 90.9 a
Deltapine 16 64.4 ab 71
TR 78 57.8 ab 64
(A 56 line x TR 4953)F5 56.7 ab 62
TR 487 53.6 ab 59
TR 495 53.6 ab 59
TR 188 43.3 ab 48
(Dp 16 x TR 1882)F4 38.6 ab 42
TR 75 % 36.4 b 40
(A 56 line x TR 1762)F5 
(Dp 16 x TR 75 )F4
27.0 b 30
26.7 b 29
TR 28 20.8 b 23
TR 176 18.6 b 20
(A 56 line x TR 4873)F4 
(Dp 16 x TR 783)F4
17.9 b 20
13.0 b 14
* Means with common letter not significantly different at
. P=.05 level (DNMRT).
Mean of 6 plants per replication and 5 replications.
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Table 6. Mean egg production of reniform nematode on
selected cotton genotypes, in the greenhouse,
September, 1984.
No./gram
6gfl.ft-t-y.P-fi___________________ of root^/   % of DP 41
Deltapine 41 227.3 a*
(Dp 61 x TR 25:?)Fc 175.3 ab 77
(Dp 61 x TR 273)Fa 156.8 ab 69
TR 22 * 124.6 ab 55
(Dp 61 x TR 44 )Fc 123.3 ab 54
TR 19 123.0 ab 54
TR 25 115.0 ab 51
TR 27 110.8 ab 49
(A 56 line x TR 223)F4 107.5 ab 47
TR 44 100.8 ab 44
L°RB 15702 pi.2 57.0 b 25
(Dp 61 x TR 192)F5 54.4 b 24
* Means with common letter not significantly different at 
. P=.05 level (DNMRT).
Mean of 6 plants per replication and 5 replications.
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Table 7. Mean egg production of reniform nematode on
selected cotton genotypes, in the greenhouse,
December, 1984.
Genotvoe
No./gram 
of root-i/ % of DP 41
Deltapine 41 664.4 a*
TR 487 591.0 ab 89
(A 56 line x TR 487J)F4 412.4 be 62
TR 495 388.9 bed 59
(A 56 line x TR 4953)F5 293.8 cde 44
Auburn 79-G-20 200.6 cde 30
Auburn 612 RNR 194.0 cde 29
Auburn 566 RNR 168.3 cde 25
Auburn 634 RNR 144.6 de 22
La. 434-1031-4 pi.4 142.1 de 21
(Dp 61 x TR 262)F4 120.1 e 18
Auburn 80-180 79.0 e 12
* Means with common letter not significantly different at 
. P=.05 level (DNMRT).
Mean of 6 plants per replication and 5 replications.
Table 8. Mean egg production of reniform nematode on
selected cotton genotypes, in the greenhouse, 
February, 1985.
Genotvoe
No./gram 
ofrooti/ % of DP 41
Deltapine 41 114.5 a*
Auburn 566 RNR 94.0 a 82
Auburn 612 RNR 52.5 b 46
Auburn 80-180 47.1 be 41
T. 893 bulk 40.0 bed 35
(A 56 line x TR 1762)F5 25.8 bed 23
Auburn 634 RNR 23.9 bed 21
T. 110 bulk 17.9 bed 16
Longicalyx-Acala Hexa. pi.2 
Longicalyx-Acala Hexa. pi.3
6.4 cd 
0 d
6
* Means with common letter not significantly different at 
. P=.05 level (DNMRT).
U  Mean of 6 plants per replication and 5 replications.
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Table 9. Summary of percent egg production of £. hirsutum
race stocks, converted race stocks, and breeding
lines of upland cotton.
Test (% of check
Genotvoe I II Ava.
(Dp 61 x TR 252)Fc 80 77 79
TR 70 80 — —
TR 25 105 51 78
TR 78 64 — —
(A 56 line x TR 4953)F5 62 — —
TR 487 59 — —
TR 495 59 — —
TR 44 73 44 59
(Dp 61 x TR 702)Fc 68 — —
TR 27 66 49 58
TR 22 59 55 57
Auburn 566 RNR 25* 82 54
(Dp 61 x TR 27^)F4 36* 69 53
(Dp 61 x TR 442)F5 48 54 51
TR 188 48 — —
(A 56 line x TR 223)F4 37* 47 42
(Dp 16 x TR 188 ) F4 
(A 56 line x TR 487J)F4
42 — —
20* 62* 41
TR 75 * 40* — —
(A 56 line x TR 1762)Fc 30* 48 39
TR 19 24* 54 39
TR 26 38* — —
Auburn 612 RNR 29* 46* 38
(Dp 16 x TR 75 )F4 29* 41 35
L°RB 15702 pi.2 45 25* 35
(Dp 41 x TR 192)Fc 41* 24* 33
(Dp 61 x TR 262)F4 45* 18* 32
La. 434-1031-4 pi.4 36* 21* 29
Auburn 80-180 12* 41* 27
TR 28 23* — —
Auburn 634 RNR 22* 21* 22
TR 176 20* — —
(Dp 16 x TR 78 )F^ 14*
* Indicates mean was significantly different than check at 
. P=.05 level (DNMRT).
U  Susceptible checks were Deltapine 41, Deltapine 16, and 
Stoneville 213.
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different than the check. Converted TR 26 was signifi­
cantly below the Deltapine check in both tests and TR 26 was
significantly lower than Deltapine 16 in its only test.
TR 176 and converted TR 176 looked promising as a 
resistant parent with 20% and 30%, respectively, egg 
production of 'Stoneville 213' check (Table 5). These were 
both significantly different from the check. Both TR 75 and 
its converted line differed significantly from the check the 
only time tested (Table 5). TR 28 differed significantly 
from the check the only time it was tested (Table 5) (seed 
of its converted race stock was not available for testing).
Table 9 shows the combined results of the race stocks, 
converted race stocks, Auburn lines, La. 434-1031-4, and 
L°RB 15702 when compared to a susceptible check. This table 
bears out that TR 19, TR 26, TR 28, TR 75, TR 176 and/or 
their converted genotype were among the more resistant than 
the other race stocks tested when compared to a susceptible 
check, but several other race stocks showed some evidence of 
resistance. Most of the race stocks that had been reported 
by Shepherd to be resistant to root-knot nematode were found 
to be resistant to reniform nematode. Exceptions were TR 
25, TR 44, TR 70 and TR 188.
Several of the Auburn breeding lines, supplied by 
Dr. Shepherd, were tested and all had significantly fewer 
eggs produced than Deltapine 41 at one or more dates (Tables 
7, 8 and 9). Auburn 80-180 produced the fewest eggs per
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gram of root in the December 1984 test (Table 7) with 79, 
which was only 12% production of Deltapine 41, however, in 
the February 1985 test (Table 8), Auburn 80-180 produced 41% 
of Deltapine 41 but was still significantly different.
Auburn 634 RNR also did very well in each test with 22 and 
21%, respectively, egg production of Deltapine 41 (Tables 7 
and 8).
There was an attempt to evaluate Auburn 623 RNR, as 
well as Clevewilt-6 (one of its parents), but we failed to 
get good seed germination. The data are given in Appendix 
C. Yik (82) did not evaluate Auburn 623 RNR nor 
Clevewilt-6, but tested La. Mexican Wild (Jack Jones), which 
is the other parent of Auburn 623, and it was not considered 
to be resistant.
Other genotypes that performed well in the greenhouse 
and have been previously reported as being resistant or 
highly resistant to RN were Texas 110 (Q. barbadense),
T. 893, and (82) . QffiSigypiw lonciicalvx was
actually reported as being immune (82). Texas 110 was 
included in two tests which were concluded to be failures 
after poor seed germination. (Appendix C, D). However, in 
the February 1985 test (Table 9), Texas 110 (T. 110) 
performed very well with only 16% egg production of that on 
Deltapine 41. In that same test, one Longicalyx-Acala 
Hexaploid produced 6% of Deltapine 41 and the other did not 
produce any eggs (Table 9) indicating that Q. lonqicalvx may
50
indeed have immunity. These results confirm the findings of 
Yik and Birchfield (84). The performance of the 
Longicalyx-Acala hexaploid suggest that the immunity 
factor(s) in £. longicalyx is strongly dominant. In 
Appendix B are data from a test that performed poorly but 
sheds some light on the genetics of the RN immunity 
factor(s) of Q. lonaicalvx. Although inconclusive, the 
triploid and hexaploid data suggest strong dominance for the 
immunity or near-immunity factor(s) in Q. lonaicalvx.
Based on greenhouse tests, the more promising lines to 
be used in a breeding program were La. 434-1031-4, Auburn 
634 RNR, Auburn 80-180, converted TR 19, converted TR 
26, converted TR 75, converted TR 78, converted TR 176, and 
converted TR 487. Texas 110 is also a very promising 
strain, but there is a problem in using it as a parent in a 
breeding program due to the fact that it is day-length 
sensitive. If T. 110 is to be used in a crossing program, 
day-length must be properly controlled in the greenhouse or 
the strain converted to day-neutralism. Also, some genetic 
instability is frequently encountered in early segregating 
generations of Q. hirsutum x Q. barbadense hybrid.
The Q. longicalyx. with possible immunity, has problems 
when used as a parent in crosses with upland cotton in that 
recent attempts at hybridization have terminated in ovule 
abortion. It may be that tissue culture could be used. The 
Longicalyx-Acala hexaploid offers a possibility for immunity
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or near immunity but its use as a parent would involve a 
complex and long-term breeding program.
It is possible that there are several diverse sources 
of resistance that have different genetic factors affecting 
their resistance. Combining these different genetic factors 
may result in higher levels of resistance than either source 
presently possesses.
EleJLd. Evaluation— Several of the more promising lines 
with good agronomic properties that had shown high levels of 
RN resistance (3) were planted in a field test. Deltapine 
41 was the susceptible check. The other entries 
were: Auburn 80-180, Auburn 634 RNR, La. 434-1031-810909, 
and La. 4343-1031-810910. These entries were tested in a 
split-plot design experiment with entries as the main plots 
and nematicide treated vs. untreated as sub-plots. Each 
entry was examined for the following parameters: RN egg 
production per gram of root, green plant weight, white 
flowers per plot, plant height, RN population per 500 cc of 
soil, and boll counts.
RN egg production per gram of root— The results of 
cotton genotype response to RN egg production are recorded 
in Tables 10-14. As expected, there was a significant 
treatment effect at each of the two dates and combined over 
dates (Tables 10, 11, 12, and 14). There was also a 
significant difference among genotypes at each date and over 
dates, but this was not the case when analysis excluded
Deltapine 41 (Table 14). It is concluded that there is no 
difference among the other four genotypes based on egg 
production and that they were all significantly different 
from Deltapine 41 at the untreated level (Table 13). 
Comparing the genotypes at the untreated level.
La. 424-1031-810910 performed the best with 24% egg produc­
tion of Deltapine 41. All other entries were 40% or 
below (Table 13).
There was a significant treatment x genotype interac­
tion at the second date and combined over dates (Tables 11 
and 12). This could have been due to the fact that the 
difference between treated and untreated plots of Deltapine 
41 at dates 1, 2, and combined over dates was highly 
significant (Table 13). Since this interaction disappeared 
when Deltapine 41 was omitted from the analysis (Table 14), 
it was concluded that the interaction was primarily due to 
the differential response of Deltapine 41 and the two Auburn 
lines to the nematicide treatment. Deltapine 41 showed a 
major response, the two Auburn strains showed a moderate but 
significant response, and the two La. 434-1031 strains gave 
no significant response in the combined analysis over dates 
(Table 13). Auburn 80-180 and Auburn 634 had highly 
significant differences between treatments at date 2 
and combined over dates (Table 13). La. 434-1031-810909 and 
La. 434-1031-810910 had the fewest number of RN eggs/gram
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Table 10. Analysis of variance for reniform nematode 
egg production per gram of root on cotton 
genotypes, field test, date 1, 11 July 1985.
Source DF MS F value
Total 59
Replication 5 100,095 3.39*
Genotype 4 104,276 3.53*
Error a 20 29,514
Treatment 1 599,440 19.23**
Genotype x Treatment 4 58,385 1.87
Error b 25 31,174
*,** Significantly different at the P=.05 and .01 level, 
respectively.
Table 11. Analysis of variance for reniform nematode egg
production per gram of root on cotton genotypes, 
field test, date 2, 17 July 1985.
Source DF MS F value
Total 59
Replication 5 11,883 1.41
Genotype 4 104,276 8.05**
Error a 20 8,412
Treatment 1 327,392 167.95**
Genotype x Treatment 4 48,793 25.03**
Error b 25 1,949
** Significantly different at the P=.01 level.
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Table 12. Combined analysis of variance for reniform 
nematode egg production per gram of root on 
cotton genotypes, field test, dates 1 and 2, 
July, 1985.
Source DF MS F value
Total 119
Dates 1 52,572 2.77
Reps + (Dates x Reps) 10 55,989 2.95**
Genotype 4 169,547 8.94**
Dates x Genotype 4 2,431 0.12
Error a 40 18,963
Treatment 1 906,419 54.73**
Treatment x Dates 1 20,413 1.23
Treatment x Genotype 4 104,003 6.27**
Treatment x Dates x Genotype 4 3,174 0.19
Error b 50 16,562
** Significantly different at the P=.01 level.
Table 13. Mean egg production of the reniform nematode on cotton genotypes, field test, 
July, 1985.
Date 1 y  Date 2 V  Combined
Genotype Untreated Treated Diff. Untreated Treated DiffT V  "untreated Treated DiffT-^
(U-T) (U-T) (U-T)
Deltapine 41 536 a* 108 a 428tt 432 a 63 a 369tt 484 a 85 a 399+t
Auburn 80-180 247 b 26 a 2211 144 b 51 a 93tt 195 b 38 a 157 tt
Auburn 634 RNR 212 b 42 a 170 171 b 30 a 141tt 191 b 36 a 155++
La. 434-1031-810909 162 b 59 a 103 99 b 33 a 66t 131 b 46 a 85
La. 434-1031-810910 132 b 55 a 77 104 b 34 a 70+ 118 b 44 a 74
Average 258 58 200tt 190 42 148++ 224 50 174t+
* Means within column with common letter not significantly different at P=.05 level (DMR
Test.
Significantly different at the P=.05 and .01 level, respectively (LSD).
1/ Mean number of reniform nematode eggs per gram of root, 5 plants per plot and 6 
replications.
y  LSD gcj for comparing treatments at any one genotype=210 and LSD q-^ =284.
y  LSD for comparing treatments at any one genotype=53 and LSD oi=^ - ££
LSD for comparing treatments at any one genotype-106 and LSD q ^=141.
Table 14. Combined analysis of variance without Deltapine 
41 for reniform nematode egg production per gram
of root on cotton 
and 2, July, 1985.
genotypes, field test, dates 1
Source DF MS F value
Total 95
Replication 5 37,393 2.34
Genotype 3 7,639 0.48
Error a 15 15,967
Treatment 1 331,397 17.95**
Treatment x Genotype 3 15,967 0.64
Error b 20 18,461
Date 1 27,196 2.47
Date x Genotype 3 553 0.05
Date x Treatment 1 15,312 1.39
Date x Genotype x Treatment 3 4,205 0.38
Error c 40 11,006
** Significantly different at the P=.01 level.
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of root and showed the least reponse to nematicide fumiga­
tion; however, there was a significant difference between 
treatments of both La. 434-1031 strains at date 2 (Table 
13). There was no difference among genotypes at the 
treated level at both dates (Tables 13).
GreejL-Plant weight— The results of genotype green plant 
weight as affected by treatment and RN are recorded in 
Tables 15-18. Treatment did not have a significant effect 
on green plant weight (Tables 15, 16, 17). There was a 
significant difference among genotypes at date 1 only and a 
treatment x genotype interaction combined over dates (Table 
17).
Treatment had little effect on green plant weight of 
each genotype at each date except La. 434-1031-810910 at 
date 2 and Auburn 634 RNR combined over dates, and, in each 
of these cases, the difference was only slightly greater 
than the .05 significance level (Table 18).
There was no difference among genotypes at both dates 
and combined over dates at the treated level. There was 
a significant difference (DNMRT) among genotypes at the 
untreated level at Dates 1 and 2 and combined over dates 
(Table 18). La. 434-1031-810910 had significantly higher 
green weight than Deltapine 41 at all dates and combined 
over dates (Table 18) when untreated for nematode control. 
La. 434-1031-810909 and Auburn 80-180 were significantly
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Table 15. Analysis of variance for green plant weight of 
cotton genotypes under treated and untreated 
plots for reniform nematode control, field test, 
date 1, 11 July 1985.
Source DP MS F value
Total 59
Replication 5 17,874 3.61*
Genotype 4 14,274 2.88*
Error a 20 4,953
Treatment 1 7,953 2.26
Genotype x Treatment 4 2,415 0.69
Error b 25 3,505
* Significantly different at the P=.05 level.
Table 16. Analysis of variance for green plant weight of 
cotton genotypes under treated and untreated 
plots for reniform nematode control, field test, 
date 2, 17 July 1985.
Source DP MS F value
Total 59
Replication 5 136,347 7.63**
Genotype 4 14,535 0.81
Error a 20 17,878
Treatment 1 4,234 0.41
Genotype x Treatment 4 26,298 2.55
Error b 25 10,326
** Significantly different at the P=.01 level
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Table 17. Combined analysis of variance for green plant 
weight of cotton genotypes under treated and 
untreated plots for reniform nematode control.
field test, dates 1 and 2, July, 1985.
Source DF MS F value
Total 119
Replication 5 102,698 6.38**
Genotype 4 25,698 1.60
Error a 20 16,104
Treatment 1 285 0.03
Treatment x Genotype 4 19,245 2.05
Error b 25 9,405
Date 1 2,328,817 231.58**
Date x Genotype 4 3,112 0.31
Date x Treatment 1 11,860 1.18
Date x Genotype x Treatment 4 9,468 0.94
Error c 50 10,056
** Significantly different at the P=.01 level, 
respectively.
Table 18. Mean green plant weight of cotton genotypes under treated and untreated plots 
for reniform nematode control, field test, July, 1985.
Date 1-^  Date 2 Combined
Genotype Untreated Treated Diff?^ Untreated Treated DiffUntreated Treated DiffT*^
(T-U) (T-U) (T-U)
Deltapine 41 276 b* 294 a 18 535 b 604 a 69 406 b 449 a 43
Auburn 80-180 363 a 356 a - 7 645 ab 571 a -74 504 a 463 a -41
Auburn 634 RNR 271 b 325 a 54 531 b 622 a 91 401 b 474 a 73+
La. 434-1031-810909 316 ab 367 a 51 675 ab 631 a -44 495 a 499 a 4
La. 434-1031-810910 358 a 356 a - 2 691 a 564 a -1271 524 a 460 a -64
Average 317 340 23 615 598 -17 466 469 3
* Means within column common letter not significantly different at P=.05 level (DMR Test).
* Significantly different at the P=.05 level (LSD).
Mean green plant weight in grams, 5 plants per plot and 6 replications.
2/- LSD for comparing treatments at any one genotype=70 and LSD oi=92-
LSD for comparing treatments at any one genotype=121 and LSD q ^=164.
LSD for comparing treatments at any one genotype=66 and LSD gi=®^- cr>
61
higher than Deltapine 41 for green plant weight only at the
combined dates.
White flower counts— The results of white flowers 
per plot are recorded in Tables 19-25. Based on analysis of 
variance, treatment had a significant effect on number of 
white flowers per plot at Date 5 only (Table 23). This is 
also brought out by the fact that there is not a significant 
difference between treatments for each genotype at each 
date except Auburn 634 RNR combined over dates (Table 25).
There was a highly significant difference among geno­
types at Dates 1, 2, 4, and 5 (Tables 19, 20, 22, and 
23) and no difference at Date 3 and combined over dates 
(Tables 21 and 24). This was true at both the treated and 
untreated levels. When combined over dates, there was no 
difference among genotypes at the untreated level but 
there was a significant difference at the treated level 
(Table 25). When combined over dates, Auburn 634 RNR 
responded the best to nematicide treatment and had signifi­
cantly more flowers than Auburn 80-180 (Table 25).
Looking at flower counts cumulated over dates (Fig. 1), 
Auburn 634 put on more flowers earlier and continued to put 
on more flowers over time. Deltapine 41 had the next 
highest number of flowers while the other genotypes were all 
approximately the same. There was a Date 6 for flower 
counts which was not reported because of a sharp drop off in 
flower numbers attributed to severe weather and inability to
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Table 19. Analysis of variance for white flowers per plot 
on cotton genotypes treated and untreated for 
reniform nematode control, field test, date 1, 
23 July 1985.
Source DF MS .. _ F value
Total 59
Replication 5 9 0.41
Genotype 4 484 21.40**
Error a 20 23
Treatment 1 1 0.04
Genotype x Treatment 4 29 1.57
Error b 25 19
** Significantly different at the P=.01 level.
Table 20. Analysis of variance for white flowers per plot 
on cotton genotypes treated and untreated for 
reniform nematode control, field test, date 2, 
29 July 1985.
Source DF MS F value
Total 59
Replication 5 164 2.98*
Genotype 4 1,039 18.88**
Error a 20 55
Treatment 1 10 0.12
Genotype x Treatment 4 180 1.99
Error b 25 90
*,** Significantly different at the P=.05 and 0.1 levels, 
respectively.
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Table 21. Analysis of variance for white flowers per plot 
on cotton genotypes treated and untreated for 
reniform nematode control, field test, date 3,
5 August 1985.
Source DP MS P value
Total 59
Replication 5 343 1.69
Genotype 4 61 0.30
Error a 20 204
Treatment 1 28 0.35
Genotype x Treatment 4 85 1.08
Error b 25 79
Table 22. Analysis of variance for white flowers per plot 
on cotton genotypes treated and untreated for 
reniform nematode control, field test, date 4, 
12 August 1985.
Source DP MS P value
Total 59
Replication 5 526 4.17**
Genotype 4 666 5.29**
Error a 20 126
Treatment 1 104 0.89
Genotype x Treatment 4 45 0.38
Error b 25 116
** Significantly different at the P=.01 level
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Table 23. Analysis of variance for white flowers per plot 
on cotton genotypes treated and untreated for 
reniform nematode control, field test, date 5, 
19 August 1985.
Source DF MS F value
Total 59
Replication 5 107 2.55
Genotype 4 576 13.74**
Error a 20 42
Treatment 1 187 5.64*
Genotype x Treatment 4 27 0.82
Error b 25 19
*,** Significantly different at the P=. 05 and .01 level,
respectively.
Table 24. Combined analysis of variance for white 
per plot on cotton genotypes treated and 
untreated for reniform nematode control, 
test, dates 1-5, July and August, 1985.
flowers
field
Source DF ___ MS F value
Total 299
Replication 5 690 5.89**
Genotype 4 180 1.54
Error a 20 117
Treatment 1 198 2.58
Treatment x Genotype 4 46 0.60
Error b 25 77
Date 4 5,093 66.96**
Date x Genotype 16 677 8.91**
Date x Treatment 4 38 0.50
Date x Genotype x Treatment 16 81 1.07
Error c 200 76
** Significantly different at the P=.01 level.
Table 25. Mean number of white flowers per plot on cotton genotypes treated and untreated 
for reniform nematode control, field test, dates 1-5, July and August, 1985.
Date 1 Date 2 y Date 3 y
“ Diff.*/
(T-U)
Genotype Untreated Treated Diff.V  
(T-U)
Untreated Treated Diff.1/
(T-U)
Untreated Treated
Deltapine 41 13.3 ab* 13.7 b 0.4 32.0 b 30.0 b -2.0 26.5 a 28.7 a 2.2
Auburn 80-180 7.2 c 6.0 c -1.2 29.3 ab 32.8 b 3.5 34.8 a 27.5 a -7.3
Auburn 634 RNR 18.3 a 22.8 a 4.5 41.0 a 50.8 a 9.8 30.0 a 35.8 a 5.8
La. 434-1031-810909 8.3 be 7.7 c -0.6 22.4 b 26.2 be 3.7 27.7 a 28.3 a 0.6
La. 434-1031-810910 7.2 c 3.0 c -4.2 27.5 b 16.7 c -10.8 26.2 a 31.7 a 5.5
Average 10.9 10.6 -0.3 30.4 31.3 0.9 29.0 30.4 0.6
* Means with common letter not significantly different at P-.05 level (DMR Test).
-/ Mean number of white flowers per 10.97 m row and 6 replications.
LSD Q5 for comparing treatments at any one genotype=5.1 and LSD Q1=6.9.
LSD for comparing treatments at any one genotype=ll.3 and LSD q^=15.3.
LSD*05 for comparing treatments at any one genotype=10.6 and LSD 01=14.3.
(continued)
Table 25. Continued
Genotype Untreated
Date 4-/ 
Treated Diff7-  ^
(T-U)
Date 5-/ 
Untreated Treated
(T-U)
Untreated
Combined
Treated Diff.-/
(T-U)
Deltapine 41 34.8 a* 33.3 a -1.5 32.2 a 37.3 ab 5.1 27.8 a 28.6 ab 0.8
Auburn 80-180 17.0 b 18.7 b 1.7 35.7 a 40.5 ab 4.8 24.8 a 25.1 b 0.3
Auburn 634 RNR 21.7 ab 23.7 ab 2.0 22.2 b 23.5 c 1.3 26.6 a 31.3 a 4.7t
La. 434-1031-810909 32.3 a 34.3 a 2.0 34.8 a 34.3 b -0.5 25.1 a 26.2 ab 1.1
La. 434-1031-810910 28.5 ab 37.5 a 9.0 37.7 a 44.5 a 6.8 25.4 a 26.7 ab 1.3
Average 26.9 29.5 2.6 32.5 36.0 3.5t 25.9 27.6 1.7
* Means with common letter not significantly different at P=.05 level (DMR Test) 
t
1/
Significantly different at the P=.05 level (LSD).
- Mean number of white flowers per 10.97 m row and 6 replications.
LSD for comparing treatments at any one genotype=12.8 and LSD q -^ =17.4.
LSD Q5 for comparing treatments at any one genotype=6.9 and LSD q-^ =9.3.
LSD for comparing treatments at any one genotype=4.2 and LSD q ^=5.6. cr>
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Figure 1. Cumulative white flowers over dates per plot 
on cotton genotypes treated and untreated 
for reniform nematode control.
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control boll weevils for a period following Hurricane Danny
rather than to a physiological cut-out.
Plant height— In Tables 26 and 27 are the results of 
the effect of nematicide treatment for reniform nematode 
control on plant height of cotton genotypes. There was a 
highly significant genotype effect and highly significant 
treatment effect on plant height (Table 26). However, there 
was not a genotype x treatment interaction. The lack of a 
significant interaction suggested that genotypes responded 
alike to the nematicide. All genotypes did respond to 
nematicide in a positive manner, but Deltapine 41 gave 
greatest increase and was the only genotype to give a 
significant treatment response (Table 27). The two 
La. 434-1031 strains and Auburn 80-180 were significantly 
taller than Deltapine 41 at the untreated level. The 
La. 434-1031 strains were the taller and Auburn 634, an 
early strain, was the shorter of the genotypes tested.
Rfini£arm-n.ematode_PQPHlation..per ...5.0.0 cm3 of soil— The 
results of RN population are recorded in Tables 28-31..
There was not a significant genotype effect on RN population 
at either date or combined over dates (Tables 28, 29, and 
30). There was a highly significant treatment effect at 
both dates and combined over dates (Table 28, 29, and 
30) and a significant genotype x treatment interaction at 
Date 2 only (Table 29).
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Table 26. Analysis of variance for plant height of cotton 
genotypes under treated and untreated plots for 
reniform nematode control, field test, 25 August 
1985.
Source DF MS F value
Total 59
Replication 5 90 1.34
Genotype 4 1,331 19.84**
Error a 20 67
Treatment 1 429 7.87**
Genotype x Treatment 4 42 0.78
Error b 25 55
** Significantly different at the P*.i01 level.
Table 27. Mean plant height of cotton genotypes under
treated and untreated plots for reniform nematode
control, field test, 25 August 1985.
Untreated^/
Diff , y
Genotype Treated .. (T-U)
Deltapine 41 103 b* 113 b lot
Auburn 80-180 116 a 120 ab 4
Auburn 634 RNR 93 c 101 c 8
La. 434-1031-810909 120 a 124 a 4
La. 434-1031-810910 120 a 121 ab 1
Average 110 116 6tt
cantly different at P=.05 level (DMR Test). 
t,tt Significantly different at the P=.05 and .01 level,
. respectively (LSD).
—' Mean plant height in centimeters, 10 plants per plot
— J 6 replications.
Q5 for comparing treatments at any one genotype= 
id LSD 01=12.
1/
and
LSD 
9 an<
70
Table 28. Analysis of variance for reniform nematode 
population per 500 cm3 of soil on cotton 
genotypes in treated and untreated plots, field
test, date 1, 18 June 1985.
Source DP MS F value
Total 59
Replication 5 81,168,445 2.25
Genotype 4 15,856,878 0.44
Error a 20 36,086,277
Treatment 1 929,966,644 19.97**
Genotype x Treatment 4 39,510,250 0.85
Error b 25 46,572,532
** Significantly different at the P=.01 level.
Table 29. Analysis of variance for reniform nematode
population per 500 cm3 of soil on cotton geno­
types in treated and untreated plots, field test, 
date 2, 15 July 1985.
Source DF MS F value
Total 59
Replication 5 18,122,213 1.64
Genotype 4 31,707,067 2.86
Error a 20 11,078,281
Treatment 1 959,808,010 69.64**
Genotype x Treatment 4 39,075,333 2.84*
Error b 25 13,781,764
*,** Significantly different at the P=.05 and .01 level, 
respectively.
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Table 30. Combined analysis of variance for reniform
nematode population per 500 cm3 of soil on cotton 
genotypes in treated and untreated plots, field 
test, dates 1 and 2, June and July, 1985.
Source DF MS F value
Total 119
Replication 5 82,009,271 2.40
Genotype 4 39,328,499 1.15
Error a 20 34,239,608
Treatment 1 1,889,565,841 41.09**
Treatment x Genotype 4 70,688,767 1.54
Error b 25 45,991,013
Date 1 65,788,982 4.67*
Date x Genotype 8,235,446 0.58
Date x Treatment 1 117,813 0.01
Date x Genotype x Treatment 4 7,896,816 0.56
Error c 50 14,079,760
*,** Significantly different at the P=.05 and .01 level, 
respectively.
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When comparing treatments at each genotype, there was a 
highly significant difference on Deltapine 41 and a signifi­
cant difference on Auburn 634 RNR at Date 1, but no differ­
ence between treatments for the other three genotypes (Table
3). However, at Date 2 all genotypes had a highly signifi­
cant difference between treatments except
La. 434-1031-810909, and it was significant at the P=0.05
level. When combined over dates, all genotypes had a highly 
significant difference between treatments except La. 434- 
1031-810910 and it was significant at the P=0.05 level.
Deltapine 41 responded more to treatment with nemati­
cide; the other genotypes responded, also, but not at the 
same magnitude as Deltapine 41. Table 31 also bears out 
that as time progressed, nematode populations increased or 
remained about the same on untreated plots and decreased on 
the treated plots as the nematicide slowly took effect. The 
fact that La. 434-1031-810909 and La. 434-1031-810910 
responded the least to treatment and had a lower population 
of RN heightens the possibility that they may be resistant 
to reniform nematode. Auburn 80-180 also responded well in 
the field after doing well in greenhouse studies. Deltapine 
41 had the greatest increase of RN from the base population 
while La. 434-1031-810910 and Auburn 80-180 had the smallest 
(Fig. 2).
Boll counts— The results of boll counts are recorded in 
Tables 32 and 33. There was a highly significant genotype
Table 31. Mean reniform nematode population per 500 cc of soil on cotton genotypes in 
treated and untreated plots, field test, dates 1 and 2, June and July, 1985.
Date 1-/ Date 2 Combined
Genotype Untreated Treated DiffT
(U-T)
Untreated Treated Biff7”-^
(U-T)
Untreated Treated Diff?/
(U-T)
Deltapine 41 15,514 a* 2,551 a 12,963tt 16,213 a 1,836 a 14,377+t 15,864 a 2,194 a 13,670+t
Auburn 80-180 9,752 a 3,410 a 6,342 8,800 b 1,973 a 6,827tt 9,276 b 2,692 a 6,584+t
Auburn 634 RNR 12,659 a 3,327 a 9,332+ 9,926 b 2,933 a 6,993++ 11,293 b 3,130 a 8,163++
La. 434-1031-810909 12,369 a 4,798 a 7,571 8,093 b 2,525 a 5,568+ 10,231 b 3,661 a 6,570tt
La. 434-1031-810910 8,097 a 4,936 a 3,161 8,266 b 2,036 a 6,230++ 8,181 b 3,486 a 4,695+
Average 11,678 3,804 7,874+t 10,260 2,261 7,999++ 10,969 3,033 7,936++
* Means within column with common letter not significantly different at P=.05 level (DMR 
Test.
Significantly different at the P=.05 and P=.01 levels, respectively (LSD).
Mean number of reniform nematodes per 500 cc of soil and 6 replications.
2/ LSD for comparing treatments at any one genotype=8,117 and LSD q^=10,981.
LSD Q5  for comparing treatments at any one genotype=4,415 and LSD q^=5,974.
LSD Q5  for comparing treatments at any one genotype=4,404 and LSD g-^=5,873.
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effect for boll number (Table 32). There was also a 
significant genotype x treatment interaction due mostly to 
La. 434-1031-810910 and Deltapine 41. La. 434-1031-810910 
had highly significantly more bolls at the untreated level 
than at the treated level (Table 33) which is opposite of 
what was expected. Deltapine 41 had more bolls at the 
treated level than the untreated level, and, although it was 
not a significant response, it did approach significance 
(Table 33). Auburn 80-180 had significantly fewer bolls 
than Deltapine 41 at the treated level and significantly 
fewer bolls than La. 434-1031-810910 at the untreated level.
Taking an average of the bolls at the treated and 
untreated levels and using a "rule-of-thumb" that it takes 
178 bolls to make 1 kg of seed cotton, the yield of Delta­
pine 41 can be projected to bes 138 bolls x 1,306.8 (conver­
sion factor for 101.60 cm rows, 3.05 m long)/I78 bolls per 
kg.=1,013 kg. of seed cotton. This translates to 426 kg 
of lint/ha using an assumed lint percentage of 0.42. 
Projected lint yield of Deltapine 41 was 426 kg/ha (947 
lbs/a), based on average boll counts of treated and 
untreated plots and assuming 178 bolls per kg (80 bolls per 
lb.) of seed cotton and 42 lint percent. Yield projections 
for the other genotypes would not be fruitful due to unknown 
boll sizes and lint percentages.
Based on the factors that were examined. Auburn 80-180,
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Table 32. Analysis of variance for boll counts on cotton 
genotypes treated and untreated for reniform 
nematode control, field test, 16 September 1985.
Source DF MS F value
Total 59
Replication 5 4,374 16.97**
Genotype 4 2,323 9.01**
Error a 20 258
Treatment 1 1 0
Genotype x Treatment 4 1,928 3.12*
Error b 25 618
*,** Significantly different at the P=.05 and .01 levels, 
respectively.
Table 33. Mean number of bolls on cotton genotypes treated 
and untreated for reniform nematode control, 
field test, 16 September 1985.
Genotvoe Untreated^/ __ Treated
Diff M  
(T-U)...
Deltapine 41 126 ab* 150 a 24
Auburn 80-180 102 b 99 c - 3
Auburn 634 RNR 112 b 128 ab 16
La. 434-1031-810909 125 ab 131 ab 6
La. 434-1031-810910 148 a 106 be -42tt
Average 123 123 0
* Means within column with common letter not significantly 
different at P = .05 level (DMR Test). 
i t  Significantly different at the P = .01 level (LSD).
Mean number of cotton bolls, greater than 2.50 cm 
. diameter, per 3.05 m and 6 replications.
■=/ LSD nc for comparing treatments at any one genotype=30 
and LSD^0^=40.
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Auburn 634, and both La. 434-1031 strains were concluded 
to be resistant to RN. This substantiates our findings in 
the greenhouse. Although La. 434-1031-810909 and 
La. 434-1031-810910 were not tested in the greenhouse, they 
are sister lines of La. 434-1031-4-4, which had high levels 
of resistance in the greenhouse. There was not enough seed 
available of the latter to be tested in the field.
Greenhouse tests also supported the findings of Yik 
(82), that several race stocks, such as T. 110, have 
high levels of resistance to RN and £. longicalvx has 
immunity or near-immunity. Our tests with Q. Longicalvx- 
Acala crosses suggested that the Q. longicalvx effect is 
highly dominant.
Tests of race stocks, converted race stocks, and 
advanced Auburn breeding lines, all of which were known to 
be resistant to root-knot nematode, also exhibited, except 
in a few cases, a strong positive correlation with 
resistance to reniform nematode (Table 7). Also, interest­
ing to note is the fact that all upland cottons with known 
resistance to reniform nematode have Clevewilt-6 in their 
parentage.
SUMMARY AND CONCLUSIONS
The purpose of this study was to evaluate cotton 
genotypes for resistance to RN and determine which ones 
would likely make superior resistant parents in a breeding 
program. Another objective was to determine the most 
accurate and efficient techniques for screening cotton 
genotypes for resistance to reniform nematode.
The best technique for greenhouse evaluation was 
infesting sterile soil with RN juveniles collected in the 
field and evaluating plants on RN eggs per gram of root 
basis. Therefore, this method is recommended for future 
studies. Field evaluations were accurate and confirmed 
greenhouse findings, but a limiting factor would be non- 
uniform population of RN. Field studies more closely 
represent normal growing conditions, however, initial 
screening probably should be done in the greenhouse.
Based on greenhouse studies. La. 434-1031-4, converted 
TR 19, TR 26, converted TR 26, TR 176, converted TR 176, 
converted TR 487, Texas 110, Auburn 634, and Auburn 80-180 
are the more promising lines to be used in a breeding 
program. Other race stocks with promising levels of 
resistance, but not adequately tested due to limited seed 
source or poor germination, include TR 28, TR 75, converted 
TR 75, converted TR 78, and T. 893. Race stocks with 
root-knot resistance but which did not show evidence of 
resistance to RN were TR 25, converted TR 25, TR 44, and
78
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converted TR 44, TR 70 and converted TR 70, and TR 188 and 
converted TR 188. Q. longicalvx is also a very promising 
source of resistance, once problems with inter-specific 
hybridization are worked out.
Conclusions drawn from field results are that resistant 
strains identified by greenhouse screening do indeed possess 
significant levels of field resistance to reniform nematode 
though efforts should be made in breeding to improve on the 
levels of resistance observed.
La. 434-1031-810909 and La. 434-1031-810910 showed 
significant levels of resistance. Both had significantly 
fewer RN eggs per gram of root, significantly higher green 
plant weight, significantly taller plants and significantly 
fewer reniform nematodes per 500 cc of soil than Deltapine
41.
Auburn 80-180 had significantly fewer RN eggs per gram 
of root and significantly fewer nematodes per 500 cc of soil 
than Deltapine 41 but was not different from this check in 
green plant weight and was significantly shorter than 
Deltapine 41. None of the genotypes were statistically 
different from each other for white flower counts.
Based on RN egg production, field studies confirmed 
greenhouse results. Agronomic evaluations indicated that 
Auburn 80-180, Auburn 634 RNR, La. 434-1031-810909, and 
La. 434-1031-810910 expressed significant levels of field 
resistance to RN.
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This is the first report that La. 434-1031 has 
resistance to reniform nematode. This study also reports 
that selected race stocks and converted race stocks as well 
as several Auburn breeding lines and La. 434-1031 have 
resistance to reniform nematode. These Auburn breeding 
lines and La. 434-1031 are advanced enough agronomically 
that they could be very useful in an upland cotton breeding 
program. This study also supports Yik's (82) results 
concerning T. 110 and Q. longicalvx. but these cottons will 
have some limiting factors to overcome before they can be 
used effectively in a breeding program.
This study advocates initial screening in the green­
house with the juvenile infestation technique in sterile 
soil and quantifying genotypes by RN eggs per gram of 
root. Field evaluation was successful and correlated well 
with the greenhouse. The visual estimation was the least 
successful in quantifying RN damage.
The next step in determining resistance to RN should be 
a crossing program with resistant strains, most notably 
La. 434-1031 strains or Auburn 80-180, to agronomically 
superior genotypes and a population of generations estab­
lished. A generation mean analysis could be used to 
determine type of inheritance and gene number involved in 
resistance.
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Appendix A. Visual rating of cotton roots for percentage of 
root system with egg masses of reniform 
nematode, greenhouse, July, 1982.
Genotvr>e
No. of 
plants Ratinai/
T. 50 pl.l 7 3.43
T. 50 pi.3 8 2.00
T. 50 pi.3 x 434-1031 pl.l 4 2.25
T. 50 pl.l x 434-1031 pl.l 3 3.00
T. 16 pl.l 9 3.78
T. 16 pi.3 9 2.89
T. 16 pi.2 x 434-1031 pi.2 8 2.87
T. 16 pi.2 x 434-1031 pl.l 9 2.22
T. 16 pi.2 x 434-1031 pi.3 8 3.25
T. 69 pl.l 10 3.70
T. 69 pi.2 6 2.33
T. 69 pl.l x 434-1031 pi.3 8 2.38
T. 69 pi.2 x 434-1031 pi.3 7 3.71
T. 69 pi.2 x 434-1031 pi.4 8 3.75
T. 69 pl.l x 434-1031 pi.2 8 2.63
T. 69 pi.2 x 434-1031 pi.5 5 2.80
T. 709 pi.7 7 2.57
T. 709 pi.6 7 3.00
T. 709 pi.3 8 2.38
T. 709 pi.2 8 2.63
T. 709 pi.3 x 434-1031 pi.5 10 2.40
T. 709 pi.5 x 434-1031 pi.6 4 2.75
T. 709 pi.5 x 434-1031 pi.2 5 2.20
T. 709 pi.6 x 434-1031 pi.6 7 3.29
M7914-0069-810186 8 3.25
M7914-0069-810187 8 2.88
M7914-0069-811599 9 3.22
M7914-0069-811604 7 2.29
M7914-0069 pi.2 x 801031-434 9 3.44
M7914-0069 pi.7 x 801031-434 9 3.00
M7914-0069 pl.l x 801031-434 8 2.87
M7914-0069 pi.3 x 801031-434 8 3.25
M7914-0069 pi.9 x 801031-434 8 2.75
RB 15702-811596 8 2.75
RB 15702-811595 8 2.13
RB 15702-811598 8 2.75
RB 15702 pl.l x 801031-434 6 3.17
RB 15702 pi.2 x 801031-434 8 2.50
RB 15702 pi.3 x 801031-434 5 3.20
RB 15702 pi.4 x 801031-434 8 2.75
(continued)
90
Appendix A. Continued
Genotvpe
No. of 
Diants
Avg.
Ratina
RB 15702 pi.5 x 801031-434 9 3.11
RB 15702 pi.6 x 801031-434 9 3.33
RB 15702 pi.7 x 801031-434 8 3.13
RB 15702 pi.9 x 801031-434 8 3.25
RB 15702 pi.3 x M7914-0069 pi.9 8 3.63
RB 15702 pi.4 x M7914-0069 pi.10 8 3.25
RB 15702 pi.10 x M7914-0069 pi.12 9 3.56
RB 15702 pl.l x M7914-Q069 pi. 2 3 2.33
RB 15702 pi.2 x M7914-0069 pi. 2 8 2.87
RB 15702 pi.4 x M7914-0069 pi.9 8 2.75
RB 15702 pi.5 x M7914-0069 pi.10 8 2.50
RB 15702 pi.6 x M7914-0069 pi.10 8 2.50
RB 15702 pi.7 x M7914-0069 pi. 10 8 2.75
RB 15702 pi.8 x M7914-0069 pi. 10 7 2.29
M7914-0111 mg-810205 9 2.67
M7914-0111 mg-810206 8 3.13
M7914-0111 mg-811611 9 3.44
M7914-0111 mg-811610 7 3.00
M7914-0141 mg-810208 8 2.88
M7914-0141 mg-810209 9 2.22
M7914-0141 mg-811614 9 2.33
M7914-0141 mg-811617 8 3.13
Deltapine 41 8 3.75
Stoneville 825 7 2.57
La. 434-1031-1 7 3.00
La. 434-1031-2 7 3.00
La. 434-1031-3 6 2.00
La. 434-1031-4 8 1.63
La. 434-1031-5 7 2.57
Rating: 0=no egg masses; 1=1-20%; 2=21-40%; 3=41-60%; 
4=61-80%; and 5=81-100%.
91
Appendix B. Egg production of reniform nematode on
GaasmLuip l0jLglc.alyjc and q . x Acala
crosses, greenhouse, July, 1983.
No. of RN eggs/
GenotvDe Diants 5 ml aliauot x
Deltapine 16 6 1-1,080 278.8
L° RB 15702 3 57-423 266.0
Deltapine 41 4 0-476 124.0
G. hirsutum Acala 11 0-388 73.4
£' lJ2HSi.£ato X G. tLLL£iAtUiP Acala
(Triploid) 6 0-19 4.8
G. lonaicalvx x G. hirsutum Acala
(Hexaploid) 13 0-4 1.4
G. Lonaicalvx 2 0-1 0.5
Appendix C. Mean egg production of reniform nematode on 
selected cotton genotypes, greenhouse, June, 
1984.
Genotvoe
No./gram 
of rooty
Auburn 623 RNR 33.1
Auburn 56 13.5
Clevewilt-3 10.9
T. 903 10.7
Clevewilt-6 10.3
Auburn 612 RNR 10.1
Deltapine 16 9.1
T. 893 5.7
Auburn 80-180 5.6
Smith's 78 5.2
Sikes 3.1
Auburn 634 RNR 2.9
Auburn 79-G-20 1.9
Auburn 566 RNR 0.7
T. 110 0.2
Mean of 6 plants per replication and 5 replications.
Appendix D. Mean egg production of reniform nematode on 
selected cotton genotypes, greenhouse, July, 
1984.
GenotvDe
No./gram 
of rooti/
T. 874 48.7
Stoneville 213 27.3
L° RB 15702 pi.2 22.5
T. 709 pi.5 19.5
T. 16 pl.l 9.2
T. 110 pi.5 8.8
T. 893 pi.3 8.7
T. 893 pl.l 7.9
T. 110 pi.4 7.6
T. 110 pi.6 6.9
La. 434-1031-4 6.8
T. 709 pi.3 6.7
Deltapine 16 6.4
T. 20 pl.l 4.4
T. 110 pi.2 1.9
Mean of 6 plants per replication and 5 replications.
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